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Disclaimer

This document was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor the University of California nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsibility for
the accuracy, completeness, or usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately owned rights. Reference herein to any
specific commercial product, process, or service by trade name, trademark, manufacturer, or otherwise,
does not necessarily constitute or imply its endorsement, recommendation, or favoring by the United
States Government or the University of California. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States Government or the University of California,
and shall not be used for advertising or product endorsement purposes.
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 Protein Oxidation Background

 Analytical Approach & Instrumentation

« Identification of Protein Oxidation Sites in Serum
» Site Specific Quantitation

e Future Work




Alzhamer’'s Disease

Cataractogenesis Atheroclerosis

Progeria Disbetes
Parkinson’ s disease

LUEIEr gfndrome _ Essential hypertension
Amyotrophic lateral sclerosis Cystic fibrosis

Respiratory distress syndrome  Ulcerative colitis
Aging

J. Biol. Chem 272, pp. 2031320316
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Metal ions bound in protein metal binding pockets, or
free metals, catalyze the production of hydroxyl radicals
which then damage surrounding amino acids, resulting in

reactive aldehyde end products.

The reactive aldehyde may cross-link proteins by forming a
Schiff base with amines leading to aggregation.

J. Biol. Chem 272, pp. 203130316




Scheme to Identify & Quantitate Sites of Oxidation

(1) Add ECAT punN N N
Oxidation Tag \O/\Ir \©\/E ] o)
o N N\)J\OH

(2) Trypsin Digest

L anthanide
Chelation Site
(3) Affinity Purify
w/2D12.5 Column
Reactive End

(4) Sequence
with MS



Element 139_a

Isotope Mass

89y
139 5
141Py
159Th
165H o
169Tm
175]_y

141Py 159Th 165H 0

88.905856

138.906355
140.907657
158.92535

164.930332
168.934225
174.940785

169Tm

175]_y

89Y 50.000499
139La

141Pr

159Th

165H0

169Tm

52.001801 70.019494 76.024476
2.001302 20.018995 26.023977
18.017693 24.022675

80.028369
30.02787

4.003893

86.034929
36.03443
34.033128
16.015435
10.010453
6.00656
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Home-built Nanospray Source
100 nl/min Gradient With inverted Taylor Cone geometry

T09.4 T Apex Il

From Prototype |

EksigentPump \\ Glass Capillary| FTMS /
B

ﬁ/ ~2 kV 7 350 C Gas\ \

Gas Flow

e Grounded Liquid Junction

e 75 um I.D. Column incorporated in uncoated laser-pulled tip
e On-Axis Geometry

e Stable & Robust throughout gradient

 Sensitive spray ~ 100 zmol on column LLOD




e Eight transien
LCMS data sets
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Sequence Pogition Present in
C nnt'nl"‘

FIC*DLGEENFE 110
J.LI.J.L'J.I-‘]._]._FH.I'I- l" & ]:I]:I]:"IP*I"H—PF 1| | r- 1 1-1-

i ok e r AACLLP*K
LDELRDEGE*LSS A FOER*AFK

TEVSDRAVTE A67-475 LAK*TYEITLEK
CCEHP*EAK
TP*VSDR
TPVSDR*VTE

—

3 .

FGER*AFK 206-212 FPI*AEFAEVSE 223233 i
.

[

. ¥ ]




Pre-existing vs FeEDTA/Asc Oxidized

Control Front View Oxidized Front View
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Oxidized
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S00000

S00000

FOo0o0

600000

S00000

400000

300000

200000

100000

1008.42563
1008 82773
1009.42912

Oxidized NENYE

1014.45296

msz




» Relative quantitation achieved

 Validated with reverse tagging experiment
(Some experimental error observed)

» Oxidation site preference found
(Potential for site specific biomarkers validated)

Native Th/Oxidized Tm  Oxidized Tm /Native Tb  Average
LD*E*LRD*E*GK 2.5 3.2 2.9
TPVSDR*VTK 11.5 8.0
LDELRDEGK*ASSAK 1.6 3.5
LK*ECCEK*PLLEK 1.6 2.5
LAKTYETTLEK 2.8 1.7
YIC TENQDSISSK*LK 5.3 2.7




 All oxidized peptides mapped to protein surface (potential
low resolution surface mapping technique ala H-D exchange)
» Knowledge of oxidized peptide not necessary for detection
(can be understood after the fact)

» Use of tag specific antibodies enables low |level detection of
oxidized proteins in complex matrices such as serum.
 Relative quantitation achieved

» Multiplexed quantitation of clinical samples
» Biomarker discovery using relative quantitation
o Intermolecular interactions (Protein-Protein)




Scheme to Extract Spatial Information UsingFeBABE and Lanthanide DOTA Tags

(1) Conjugate
FeBABE to protein

(2) Oxidize protein
with ascorbate +
H205

(3) Add Oxidation
Tag

(4) Trypsin Digest

(5) Affinity Purify

(6) Sequence
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